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(54) [TITLE OF THE INVENTION] 

SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
(57) [ABSTRACT OF THE DISCLOSURE] 

[OBJECT] There occurs a problem that resistance to 
electrostatic discharge of an input/output protection 
portion deteriorates according to advance of fineness of an 
element , particularly advance of super thinning process of 
a gate oxidation film. Therefore, it is necessary to 
improve voltage proof of a gate oxidation film of a 
transistor of the input/output protection portion itself. 
[STRUCTURE] A semiconductor integrated circuit device 
according to the present invention has a structure that the 
film thickness of a gate oxidation film 3a of a transistor 
of an input/output portion is thicker than the film 
thickness of a gate oxidation film 3b of an internal cell 
portion transistor, so that voltage proof to electrostatic 
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discharge of a transistor in the input/output protection 
portion can be improved without deterioration of a 
transistor performance in the internal cell. 
[WHAT IS CLAIMED IS:] 

[CLAIM 1] A semiconductor integrated circuit device 
comprising an internal circuit including a first MIS 
transistor, and an input /output circuit including a second 
MIS transistor having a gate insulation film thicker than 
that of the first MIS transistor. 

[CLAIM 2] A semiconductor integrated circuit device 
according to claim 1, wherein each of the MIS transistors 
is a MOS transistor. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL APPLICABLE FIELD] The present invention 
relates to a semiconductor integrated circuit device. 
[0002] 

[PRIOR ART] In a conventional semiconductor integrated 
circuit device , as shown in FIG. 2, gate oxidation films 3C 
in a MOS transistor (internal transistor) of an internal 
circuit such as an internal cell portion in a gate array 
and in a MOS transistor ( input /output transistor) of 
an input/output portion such as input/output cell portion 
or an input/output protection circuit are formed 
simultaneously and have the same film thickness. Recently , 
for improving an internal transistor performance, such 
means as thinning of a gate electrode, thinning of a gate 
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oxidation film or the like has been employed. 

[0003] However, according to advance of fineness of 
an element effected by such means, resistance to external 
serge such as electrostatic discharge must be considered. 

[0004] As a method for improving the resistance, a 
method where a gate length of an input/output transistor is 
not made fine unlike an internal transistor so that 
thickness of the former is made different from that of the 
latter and means for widening a gate has beesn employed. 

[0005] 

[PROBLEM TO BE SOLVED BY THE INVENTION] The improvement of 
the resistance to electrostatic discharge according to the 
above-mentioned conventional method is effective to an 
input/output transistor having a gate oxidation film 
thickness to a certain extent, but the voltage proof of the 
gate insulation film to external surge becomes problematic 
in super thinning of the gate oxidation film according to 
the fineness of a transistor in recent years. 
[0006] 

[MEANS FOR SOLVING PROBLEM] A semiconductor integrated 
circuit device of the present invention comprises an 
internal circuit including a first MIS transistor, and an 
input/output circuit including a second MIS transistor 
having a gate insulation film thicker than that of the 
first MIS transistor. 
[0007] 

[EMBODIMENT] Next, the present invention will be explained 
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with reference to the drawings . 

[0008] FIG. 1 is a sectional view of a semiconductor 
chip showing an embodiment of the present invention. 

[0009] The thickness of a gate oxidation film 3b of 
a MOS transistor of an internal cell is about 15 nm and the 
thickness of a gate oxidation film 3a of a MOS transistor 
of an input /output portion is about 20 nm. 

[0010] Next, a manufacturing method of this 
embodiment will be explained. 

[0011] As shown in FIG. 3, first, after a field 
oxidation film 2 which is an element separation region and 
which has the thickness of about 600 nm or so is formed on 
a silicon substrate 1 by a conventional method, a gate 
oxidation film 3d with the thickness of about 15 nm or so 
is formed on an active region by thermal oxidation. At 
this time, the film thickness in the internal cell portion 
and the film thickness in the input /output portion are the 
same. 

[0012] Next, as shown in FIG. 4, patterning is 
performed so as to mask only the input /output portion by a 
photoresist film 7, and then only the gate oxidation film 
3d of the internal cell portion is removed by a wet etching. 

[0013] Next, as shown in FIG. 5, after the 
photoresist film 7 used for the patterning is removed, 
formation of a gate oxidation films 3a and 3b is performed 
by thermal oxidation, again. At this time, when the film 
thickness of the gate oxidation film 3b of the internal 
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cell portion where the gate oxidation film is formed newly 
is about 15 nm or so, the film thickness of the gate 
oxidation film 3b in the input/output portion becomes about 
20 nm or so. However, this difference in thickness can be 
caused to correspond to different film thickness ratio 
according to forming conditions of the gate oxidation film 
including the thermal oxidation, as shown in FIG. 5. 

[0014] Next, as shown in FIG. 1, the gate electrode 
4 and the impurity diffusion layer (source/drain region) 6 
are formed by a conventional method, and a transistor where 
the thickness of the gate oxidation film in the internal 
cell portion and that in the input/output portion are 
different from each other is formed finally. 

[0015] In the semiconductor device thus formed, 
since the gate oxidation film 3b is formed to be 
sufficiently thin in internal cell portion, the performance 
of the transistor can be improved. Also, since the gate 
oxidation film 3a is formed to be thick in the input/output 
portion, it is made possible to improve the resistance to 
electrostatic discharge due to external surge or the like. 

[0016] Meanwhile, in recent years, the driving 
voltage for the semiconductor device itself has become less 
than 5V according to advance of ultra fineness of a 
transistor. Recently, there becomes a need that the 
driving voltage is lowered, for example, the device is 
operated at 3.3V. This results from the fact that, when a 
transistor is operated at 5V, it is deteriorated due to hot 
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carrier or the like so that its life is made extremely 
short. 

[0017] However, this fact is applicable to a 
transistor used in the internal cell portion , but 5V rather 
than 3.3V is preferable to a transistor used in the 
input/output portion, taking driving power or the like in 
consideration. That is, different power supply voltages 
are used in the internal cell portion and in the 
input /output portion. 

[0018] At this time, when a transistor having the 
structure of the present invention is used, a semiconductor 
device having a sufficient resistance to electrostatic 
discharge can be obtained without lowering the performance 
in both the internal cell portion and the input/output 
portion. 

[0019] 

[EFFECT OF THE INVENTION] As mentioned above, such an 
effect can be obtained that the gate insulation film 
thickness of the MIS transistor in the input/output portion 
is made thinner than the gate insulation film thickness of 
the transistor in the internal circuit portion so that 
resistance to electrostatic discharge due to surge external 
of a semiconductor integrated circuit device or the like 
can be improved. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIG. 1] 

FIG. 1 is a sectional view of a semiconductor chip 
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showing an embodiment of the present invention. 
[FIG. 2] 

FIG. 2 is a sectional view of a semiconductor chip 
showing a conventional example. 
[FIG. 3] 

FIG. 3 is a sectional view of a semiconductor chip 
used for explaining a manufacturing method of an embodiment 
of the present invention. 

[FIG. 4] 

FIG. 4 is a sectional view of a semiconductor chip 
used for explaining a manufacturing method of an embodiment 
of the present invention. 

[FIG. 5] 

FIG. 5 is a sectional view of a semiconductor chip 
used for explaining a manufacturing method of an embodiment 
of the present invention. 

[EXPLANATION OF REFERENCE NUMERALS] 

1 silicon substrate 

2 field oxidation film 

3a , 3b r 3c, 3d gate oxidation film 

4 gate electrode 

5 oxidation film 

6 impurity diffusion layer (source-drain region) 

7 photoresist film 
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